Although many anecdotal opinions are available that water gives a better visual quality, no studies have analysed the differences in the visual quality of the operative field with the use of either saline or sterile water. As part of a prospective audit we wished to assess the effect of differing irrigant fluids on intraoperative visibility during Greenlight photoselective vapourization of prostate (PVP). Twenty-nine consecutive patients with prostates less than 100 cm 3 who underwent PVP were studied. The irrigation fluid used was randomly connected on a bag-by-bag basis, with the surgeon blinded to the bag's contents. Towards the end of each bag the surgeon gave a score to the quality of vision. All surgeons were familiarized with the vision scoring system in advance. The scores were analysed in two ways. The mean scores for water and saline were compared. In addition, a mean score for each fluid in each patient where both fluids were used (n ¼ 24) was separately calculated and the means for each fluid compared. One hundred and twenty-four bags of fluid in 29 operative cases were analysed. The mean overall vision scores were 3.94% for saline and 4.01% for water (P ¼ 0.62). The paired data were analysed using the Student's t-test and there was no statistically significant difference (P ¼ 0.34). We showed no significant difference in visual quality between water and saline during PVP. Although fluid absorption is almost unknown with PVP, there seems to be no justification for using water irrigation if saline is available, particularly with a theoretical risk of absorption.
Introduction
Laser prostatectomy has evolved as a less invasive method of relieving bladder outlet obstruction owing to prostatic enlargement. Greenlight photoselective vapourization of prostate (PVP) (using high-power potassium titanyl phosphate (KTP) laser energy) is certainly becoming more and more popular with respect to its excellent results and its use in a day care setting. One of the feared complications of transurethral resection (TUR) is the occurrence of irrigation fluid hyper absorption syndrome termed specifically as 'TUR syndrome'. The incidence of clinically significant TUR syndrome is approximately 2%, 1 although there is evidence that subclinical absorption of irrigant fluid occurs in many patients. Some studies have implicated this absorption as a factor leading to increased morbidity and mortality attributed to TUR of the prostate (TURP). 2, 3 It should be mentioned that the risk of haemolysis is even worse and can result in renal failure and death. One of the advantages of PVP over TURP is that irrigation fluid is not normally absorbed during the procedure and this has been shown in breath ethanol studies. 4 We have previously demonstrated this using 1% ethanol solution as irrigation fluid in 40 consecutive patients who underwent high-power KTP laser vapourization of the prostate by the Greenlight PV system. 5 We showed that in all patients, the expired breath ethanol remained at undetectable levels and there was no statistically significant change found in the serum sodium concentration during the procedure. No patient displayed any clinical evidence of TUR syndrome or alcohol intoxication. Thus TUR syndrome is theoretically no longer a risk in this procedure although there have been a few reports of problems after capsular perforation.
With the advent of several effective lasers, as well as bipolar diathermy, it seemed relevant to ask if water confers any benefit over saline in terms of visibility. There are no studies or published results on the visual quality between the use of water, glycine or saline, though many urologists seem to believe that water gives ideal vision during endosocopic surgery. The arguments for using water as opposed to any other solution in terms of improving view have been:
Decreased problems with bleeding owing to haemolysis of erythrocytes. Decreased carbonization of tissue. Reduced chance of salt crystals developing during tissue vapourization.
Although many anecdotal opinions are available, no studies have analysed the differences in the visual quality of the operative field with the use of either of these fluids. In our unit saline or sterile water were available for patients having PVP with no clear guidelines as to which to use. As part of a prospective audit we wished to assess the effect of differing irrigant fluids on intraoperative visibility.
Materials and methods
The Clinical Governance and Audit Department at King's College Hospital approved the project. We recruited consecutive patients with prostates less than 100 cm 3 undergoing PVP on one surgeon's list. Oral consent to be part of an audit project using current standard care was obtained The study was powered to detect a 10% difference in visibility with a 20% degree of certainty, based on a total 120 of irrigant bags assessed. Thirty consecutive patients who underwent PVP were included in this study, but one was excluded owing to a technical failure, which meant the operation did not proceed, giving a total of 29 evaluable patients and 124 bags of irrigant fluid assessed.
During each procedure the type irrigation fluid used (saline or water) was randomly connected on a bag-bybag basis. Randomization was by a computer generated random number sequence. One 3 l bag of fluid was used at a time, with the surgeon blinded to the bag's contents by placing a black sleeve over each bag. Towards the end of each bag the surgeon gave a score to the quality of vision as follows: 5 -Perfect vision. 4 -Good vision (ability to perform procedure unaffected but vision not perfect). 3 -Impaired vision (fluidity of procedure affected by suboptimal vision). 2 -Poor vision (procedure temporarily halted and manoeuvres required to improve vision). 1 -Significant interruption to procedure/procedure stopped owing to poor vision.
All surgeons were familiarized with the vision scoring system in advance.
The scores were analysed in two ways. The mean scores for water and saline were compared. In addition, a mean score for each fluid in each patient where both fluids were used (n ¼ 24) was separately calculated and the means for each fluid compared.
Results
Four surgeons took part in the evaluation, which analysed 124 bags of fluid (52 saline and 72 water) in 29 operative cases. There were no intraoperative complications, and no procedure had to be abandoned owing to poor visibility.
The mean scores for water and saline were compared using 'Two-sample t-test' and the mean overall vision scores were 3.94% (confidence interval (CI) 3.71-4.17) for saline and 4.01% (CI 3.82-4.20) for water (P ¼ 0.62). The paired data were analysed using the Student's t-test. There was no statistically significant difference between water and saline (P ¼ 0.34).
Discussion
This is a small study comparing the visual quality of the operative field using water and saline, which has so far been not studied elsewhere. The importance of this study is enhanced by the increasing popularity of the Greenlight PVP system among Urologists. All Urologists experienced in endoscopic procedures would agree the necessity for clear vision throughout the procedure and there has not been so far an ideal irrigant fluid fulfilling all the requirements of an endourologist. Glycine is not advised due to the effect of caramelization of the sugar on the laser fiber during vapourization.
As the first centre in the UK to install and use the Greenlight PVP, we have carried out this procedure in nearly 700 patients so far, with no TUR syndrome to date.
The risk of TUR syndrome in TURP is well recognized, and is also seen with TUVP, even though it was thought that, with electro vapourization sealing the vessels, fluid absorption should be low. 6, 7 TURP has a greater associated risk of fluid absorption than TUVP. 8 Furthermore, holmium laser enucleation has shown to be associated with a significant absorption of irrigation fluid. 9 
Conclusions
Despite previous surgical lore suggesting that water gives superior view, we showed no significant difference in visual quality between water and saline during PVP. Although the risk of fluid absorption is smaller with lasers than with electro resection (and is almost unknown with PVP), there seems to be no justification for using water irrigation if saline is available.
